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FUTURE LFV experiments
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Very Intense muon beams:

108 � 1010µ/sec
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~ engineering run

~ detector construction

~similar timelines: construction nearly completed



Broad question
Are there light new physics opportunities  

at LFV experiments?

Experimental status
LFV axions

an example:
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astro-cooling LFV decaysVS
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Iodidio et al. @ TRIUMF 1988

TWIST et al. @ TRIUMF 2014

plot from Calibbi, Redigolo, Ziegler, Zupan

still gives the best bound 

as long as the axion has 

a R.H coupling to the SM

has the best limit on 

purely L.H axions!

c⌧a � Ldetector
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Broad question
Are there light new physics opportunities  

at LFV experiments?

Experimental status
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astro-cooling LFV decaysVS

Iodidio et al. @ TRIUMF 1988

TWIST et al. @ TRIUMF 2014

plot from Calibbi, Redigolo, Ziegler, Zupan

still gives the best bound 

as long as the axion has 

a R.H coupling to the SM

has the best limit on 

purely L.H axions!
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LFV axions

an example:

µ+ ! e+a
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subdominant



Mu3e-online
µ+ ! e+a
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bump hunt online

Experimental status

Future exp. proposals

µ+ ! e+a
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MEG-II fwd

with polarized muon beams

new exp proposal
new  

analysis

new trigger

LFV axions

COMET

DIO shape analysis 

µ� +N ! e�a+N
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MEG-II

missing mass

µ+ ! e+�a
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Future ground-based LFV experiments 

can exceed astrophysical limits!!!

on-going Kuno,Wu,Xing on-goingA-K PerrevoortCalibbi,Redigolo,Ziegler,Zupan



Towards a complete list of targets

Prompt decays: 
Invisible decays: see before

µ+ ! e+⌫⌫̄�0(e+e�)
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B. Echenard, R. Essig, Y. Zhong

Unexplored prompt decays with LFV? 



Future effort

More realistic experimental projections:  

1) proper detector simulations 
2) treatment of theoretical and experimental systematics (bottleneck to improve at high LUMI?)  
3) trustful comparison of the different options… 
4) displaced signals?

More complete signal coverage: 

• Studying prompt/displaced decays of light new states in LFV muon decays

Help from exp. colleagues 
Help from precision computations
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• Comparison with other PBC probes of light states in that mass range

Fernando, Hackett, McKeehan


